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PREFACE 


These investigations were carried out under the authority 
contained in Contract No. DA-44-009 ENG 4420, "Analytical Aerial 
Triangulation Error Analysis and Appiication of Compensating 
Equations to the General Block Triangulation Adjustment Program.!'! 

The investigation was conducted under the direction of 
Professor Charles L. Miller and Mr. E. Phillip Gladding, Instructor, 


Department of Civil Engineering. The investigation was conducted, 


en AEE ALLTEL EI ELH ITE DOAN er Donna A oy 
™ Pr tm “eae: 


fasta ipecamaa 
from March 10, 1960 to March 10, 1962, by Messrs.’ Luis Andrew R., 
ee ~ sinned seins, tuoeons 
Ziad M. Elias, ‘ane prank S. Greatorex,} Research Assistants in 

Se oR te HOE NOTE FE A RN NERO NE AYIA ns WANTS — Ms anne er SP 

the Department of Civil Engineering. Also contributing to the 
investigation were Messrs. Daniel R. Schurz, Instructor, Armen 


Gabrielian, Student Assistant, and Lawrence Kalman, Student 


Assistant. 
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The_obj i -¥-+--+es—reported=-+s--to.effect {mproved 
accuracy in the supplied General Block Triangulation digital computer 
e) de S cérbe nN 
program, through incorporate in the program means of error adjustment 


os ME VL ‘ 


and compensation 


YY the nature of random and systematic errors and the basic 
dechniGies for treating their effects as applicable to the analytical 
photogrammetric problem; 

(2) the basic least squares method and its incorporation in the 
computer program; 

( 3) complete mathematical description of the program; 

(4%) studies of the nature and effects of the important error 
sources: lens and camera errors, atmospheric refraction, film distortion; 

(5) the study of various techniques for the solution of simultaneous 
equations; 

{ 6) operating iristrucevonse acd 

(' 7) the results, conclusions, and resulting recommendations of test 
runs of the final computer program. 


The second volume contains the appendices which consist of the 


complete flow charts representing the original and final programs. 
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techniques for treating their effects as applicable to the analytical 
photogrammetric problem; 

(2) the basic least squares method and its incorporation in the 
computer program; 

( 3) complete mathematical description of the program; 

(# studies of the nature and effects of the important error 
sources: lens and camera errors, atmospheric refraction, film distortion; 
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{ 6) operating insthuckionesaee 

(7) the results, conclusions, and resulting recommendations of test 
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complete Flow charts representing fhe original and final programs. 
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j Original 1BM 704 Computer Program ~ Flow Chart 


Segment | ~ Chain | 


START - Initializations Al 
Read Contro! cards: J,P Al-A2 
FILE - 'Inmput card read routine A3 
ECARD - Preliminary processing and storing of AL-Ag 
E-card data 
GCARD - Preliminary processing and storing of Al0-A18 
G-card data 
DEXFR - Normal Matrix Bookkeeping Alg 
fy DEXPR - Termination of Segment | - tape writing A20 
for Segment {1 and print outs. 


Segment I! - Chain 2 
CEQBE - Preliminary initializations A22 


CEQES - General exposure station equation A22 


forming routine 


ESTYT - Test for type of exposure station and A23 
transfer to corresponding equation forming 
routine | 
ESTYA, ESTYB, ESTYC, ESTYD, ESTYE, ESTYF, ESTYG, and 
ESTYH - control for forming of equations by exposure A24-A29 
station type 
CEQST - Scaling and printing of condition equations A26-A27 
MATFR - Form normal equations A27 | 
EQIT, EQ12, EQI2A, and EQI3 - Conditional equation A30-A34 
forming routine 
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- control for forming of equations by ground 


. point type 
SUB1, SUB2, XYZRA - subroutines for computing A49-A59 
quantities used jin equation forming 
TEFCL - Process type A ground point A59-A61 
SUEFX - Process type C ground point A62 
neat EQ56 - Equation former for ground point equation 56 A62-A65 
EQ] - Equation former for ground point equation | A66-A69 
EQ2 - Equation former for ground point equation 2 A69-A76 
EQ34-- Equation former for ground points equation- A77-A80 
34: 
EQ5-- Equation former for ground point equation 5 A80-A8! . 
: EQ6 - Equation former for ground point equation 6 A82-A83 
EQ6A = Equation former for ground point equation 6A A83-A85 
EQ7 - Equation former for ground point equation 7 A85-A87 
EQ70 = Equation former for ground point equation 70 A87-A91 
EQ 101, 102A - Equation former for ground point A92-A97 
equations 101, 102, 103 | 
FCVSQ - Compute sum of squares of right hand sides of A98 


the normal equations and print normal matrix 


and constant vector and transfer to Segment III 
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RESEG3 - Initialize for Chebyshev routine A99-A102 
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STEFB, STEFC, STEFD - Steifel solution initial- A104-A.105 
"izations for execution of Steifel iteration 
: cycle STEFL 
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STEFZ 


SSVAL 
SSEND 
CHEBY 
MXV = 
STEFL 
DPMXV 
SEG3B 
CMRBE 


Non-convergence print out and control 
routine 

Error print out routine 

Cycle solution print out routine 
Routine used in CEBYF 

Routine used fn CEBYB 

Steifel iteration routine used in STEFD 
Routine used fn STEFL 

Inittalfzations for segment 3B 

Testing for sufficient convergences of 


exposure statfon position vector 


CORMR, CORREC, CMPUTE, AYEBEE, BEET, BB, DD, FF - 


Routines using Stelfel solution to correct 
position vectors and orientation matrices 
of exposure stations 


CMTSX+3, ITERC, SEGTX - Print out and store on magnetic 


tape corrected positfon vectors and orijent- 
ation matrices of every exposure station, and 
test for transfer to resection computation or 


to segment 2. 


RESBE - §jnitializations for resection routine 
RESTR, LFXYZ, FXMAT, .-. , FULLC, PRANG, PREST - 


Computation, storing, and printing out of 
exposure station position and orientation 


parameters 


GPRES, GPANL, GPCAL, GBCCB ~ Print out the given ground 


point coordinates corresponding to different 


pairs of photographs. Rewind magnetic tape, halt, 


and transfer to start a new segment 3 iteration 


if desired. 


A107 


Al07 
A108 
A109-A110 
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Al13-A117 
A118-A120 
Al2] 
Al2) 


Al21-A125 


Al25-A127 


Al27 
A127-A134 


A134=-A139 


Additions and Modifications to Original Program - Flow Chart 


Segment 2 ~ Chain 2 


TMX” - Formation of T matrix associated with each 


FRBWN ~ 


CEQST ~ 


MFALP - 
SUB] ~ 


EQ! - 
EQ2 - 
EQ34 - 
EQ5 - 
EQ6 - 
EQ6A - 
EQ7 - 
ESTYA - 
EQil - 
EQI2 = 
EQI2A - 
EQI3 - 
EQ56 - 
EQIO! - 


Segment 23 - Chain 23 


image point 


Write on magnetic tape condition equation 


and control data 


Print out coefficients of unknowns as in 


original program. Compute control words 


defining equation type 


Equation 70 tape writing routine 


Modified to include computations introduced 


by changes in conditional equations 


Additions 
Additions 
Additions 
Additions 
Additions 
Additions 
Additions 
Additions 
Additions 
Additions 
Addi tions 
Additions 
Additions 
Additions 


to 


to 


original 
original 
original 
original 
original 
original 
original 
original 
original 
original 
original 
original 
original 


original 


EQ] 
EQ2 
EQ34 
EQS 
EQ6 
EQ6A 
EQ7 
ESTYA 
EQ] 
EQI2 
EQI2A 
EQI3 
EQ56 
EQIO1 


ECHO = Read conditional equations from tape 


FRBWN ~ Weight matrix and normal equation forming and 


* additions 


storing routine 


BI-B3 


B3-B5 


B5-B8 


B8-B9 
B9-B10 


BI1-B12 
B13-B17 
B18-B20 
B21=B22 
B23-B25 
B26-B28 
B29-B30 
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B32 
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B34 
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APPENDIX A 
ORIGINAL 1BM 704 COMPUTER PROGRAM = FLOW CHART 


REWIND |32 


132—*(RTX+24), 


 [B2--* (RTX+25), 
ER, 04-4 Ae] 


XR4 — DELAY ; RZESBUFE 


CSH2+t 


(CSH2+3)—-*XR4 


~| ——+ (RTX416}, 


READ CARDS 
. By 
HALF ROWS 


XR2 ~—* (RTX+ 27), 


TXH RTX+ 17—PAC 


AC—*RTX123 


COPY AND ADD (BUFFER — XR2) 


END OF END OF 

FILE RECORD? 
ha race 
IGHT CHECK 2 FAILURES 


BACK SPACE 132 


XR4+1—>XRE ere) 
XR2—*(RTX+19), 


(RTX+27}g—*XRZ 


- 
CSH2+6 (no) iLE OR (5) 
Urine oa | 


(eSTALR+1) 


CHECK TO INSURE 


CARD JUST READ 
AS A "J" CARD: 


RESTORE PAPER 
‘TO "JOP OF PAGE, 


L.8-S6-eRAWS 2 (FL) 
L§9-62>RAW +3 (FL) 


. 3-72 DATE. (BC0) 
ivgocenel eae 2 een og ete = 


—___ 


PKEDIT ANALYTIC AEROTRIANGULATION, JOB 


PRINT ON’ LINE 
OR TAPE 
SW4{  — TAPE 

1 — ON LINE 


RAW = + XKAKK 
(ae =O) KK } patun) 


(ae) 


tai | 


—(ECLER+11)—*XR4 


DATUM PACKED {NTO 


| WORD (FIXEDY 
‘ = 
Cee ER tS Gatoay BINARY POINT BETWEEN| IF ERROR 
GITS 25 426. PAGE Al 


[ Ac———+ aeo10 (PATUM IN GEO!) | 


i (2,1 NPUT WORDS FOR FOCAL ) 


(FOCAL LENGTH AS | FLOATING PT NUM IN FOCAL) (1S NEGATIVE &)} 


FLOATING RESULT PLACED 


(F. XED ARGUMENT IN ss 
INTO AC 


CHARACTERISTIC | 
TOO BIG OR Too SMALL 


(EXSTN +1 = oN) oT eth 


FAKED 


CEXSTD,= 2ON) 


READ CARD OR TAPE 
ANO FORM §8¢cD 

IMAGE !N BUFFER 
LO,1,2,...) 


ECLER +34 


"P* CARD 


IMAGES IN BUFFER (0,1,2,...) 
ARRANGEO AC 


cL. 4 CLM 
CL, 3-12———> RAW (INT) 
CL. 14-23——* RAW +1 (INT) 
CL. 25-32—— RAW + 2 UINT) 
CL. 34————* RAW + 3 (INT) 
CL. 36-39———-» RAW + + (INT) 
CL. 41 -43—— RAW +5 (INT) 
CL, 45-S5——+ RAW +6 (FL) 
CL. S7-G2——— RAW +7 (FL) 
CL. 64~69-————> RAW + 8 (FLY 
CL. 71 -72——* RAW +9 (INT) 


CHECK TO INSURE 
CARD JUST READ 
WAS A “P" CARD 


CPCARAI 


RAW ———*SPHER 
GF NOT ZERO) 


RAWt | —~SPHERT! | ig 
(VF Nov ZERO) 


RAW+2——* SPHER+2 
(fF NOT ZERO) 


(A) 


CPCARB) 


—(CVENC+3) ————-® KRA | 


IN EACH CASE, IF INPUT 
FOR THAT WORD NoT O 
STORE 


RAW 4+3——*>CNTRX (CNTRX) 
RAWt4—PCNTRK +) (TIMEL) 
RAWA5— -PCNTRK +2 (STERAL 
RAN+6———FCNTRK+ 3 (FACTR) 
RAW+7-—P CNTRK + 4 CYSCAL) 
RAW t8-—PCNTRK + 5 (CHERA) 
RAW +9—PCNTRX + & (CTERA) 


KR4—————-— CRE TC, 1 


~(CRETN+ |) ———> KR4 


READ CARD OR 
TAPE ANO FoRM 
| BCD IMAGE IN 
BUFFER (0,1,2,...) 


CRETN 4 2 


tMAGES IN BUFFER (0,1,2,...) 
ARRANGED AS 


aT | 


cL. 1 -——————+ CLM I (8C0) 
CL, 2-5—————* NR CINT! 
—(CRETN+2)—*XR4 CL. 6 TYPE ¢BCD) 


7 OL. 7~13———> RAW (iNT) 
CL. [= 1 7——> RAW I CINT) 
CL. 18-24—RAW+2. (ANT) 
CL, 26-28-——+ RAW+3 CLINT) 
CL. 29-35—— RAW 4 (INT) 
CL. 37-29-——* RAWs5 INT) 
CL, 40-46— RAW+6 {UNT) 
CL. 48-SO——* RAW17 CNT 
CL. 51 -S&——* RAW+8 (INT) 
CL. 6€0-62—* RAW 9 (INT) 
CL, ©3-68———> RAWt 10 (INT) 
CL. 70-72——» RAWHIL = (INT) 


PRINT “ALARM” 
SEQUENCE 


HALT € TRANSFER 
TO (CRETN +1) 


SAME. PAGE 


CRETC > XR4 


PRINT "ALARM" 
SEQUENCE. 


HALT 4 TRANSFER 
TO (CRETN +1) 


A 


CESS 0) WALT UTRANerER 
£ TO (ECHEK +1) 
(fo) GRPOC-GREON—*AC 


AC ~2——+ AC ; SROPER HALT TRANSFER 
<q" CQUNT TO SCARO 


ee o (ves) GCARD SAME PAGE 


- PAGE A’ 


fe) ~(SCARD )-——K R4 ro DEXFR ) 


PAGE AIQ 


“s 


TRANSFER TO — 
2nd TIME AND THEREAFTER 


TRANSFER TO — 


NR—PENULL 


AC + TYPE————-® BUFF Y (NR IN BUFFY, ’ TYPE N BUFFY) 


TRANSFER 
J RAW (6.7% 8,9, 10, 11,) TO 
TEMP (0, 1, 2,3,4,5) 


TRUE $,2,h 


—(ESAVE + 3.) RA 


DPESW 


ESAVE 4 4 sos ei REGC,-——™ XR4 


—(ESAVE + 4) XR 4 


DUMMY FOR “E" NIEIGHTS 


SAME ROUTINE AS 
BEFORE EXCEPT NOW 
THE SECOND CARD OF 
THE Isr EXPOSURE 
STATION {S READ -—— 
DOES NOT CHECK FOR AN 
E,G nS CARD AT THIS TIME 


ESAVE +5 


ESAVE + 5 


{NOW CHECK 
FoR "E" CARD 


—(ESAYE + 8) * &R4 


FILE CONVERTS 


BLANK TO HALT & TRANSFER 


TO (CRETN +1) 


IF SO - USE THE TRUE 
VALUES — IF TRUE VALUE 
1S ¢-0) TRANSFER To 


FINAL YALUES LOCATED 
IN RAW (6,7, 8,9, 10,11) 


~CECARZ + 13 )-—-—— > KR4 


PAGE Ad 


—CESAVE + 8) 


——KR4 


PRINT ALARM 
SEQUENCE 


HALT 4 TRANSFER 
TO (CRETN +1) 


XR4 ————— REGCD 


@ IN BUFFY +! ) In RADIANS 
A IN BUFFY +2 B3 


4-KRE. 


Eis in RelS: ne ARGUMENT IN AC & NQ 


PLHA 


lr ACK THE TWo WoRDS 
[RAW + Lt- XR2]———> Mo, PACK TH 


REPRESENTING { ANGLE 
1F ERROR 
IN DEG,, MIN.) SEC, L1oo0" ae 
Pac ® <A> INTO | WORD IN RADIANS TRANSFER TO (1-XR4) 
| RESULT IN AC 63 (FIXED) 


(No) ( TEST tay WORD FOR (-O} } 


CRAW + 10-XR2Z]-—— AC 


“PLH]e Me PAGE 
—PLHC——* XR ANGC Q@IYES COS © 
° IN FIXED, BO 


(NAC 
AC——— [BUFFY + 3 — KRIJ 
—(PLHC + 3) KR 


AC——* [BUFFY + 8 = XR2] 


AC————— CGHMON + 2 


a 


COMMON + 3 ———* AC 


GINES SINe 
\N FIXED 
\N AC (80) 


COMMON + 2——~—-& MQ 


P SIN @ IN BUFFY + 4 DEXC gp KR 
} COS $ IN BUFFY +5 
SIN 2 IN BUFFY 46 
CoS ~ IN BUFFY +7 


ey Ar IN) AC 
cos IN MQ 


—(PLHB 4 2)—-XKR4 : 
PACK TWO FIKED NUMBERS IN AC ¢ 
MQ (B35) (INTO ONE 
WORD, FIXED, (B25) IN AC 


h IN ONE WORD, FIXED 
B25 IN BUFFY +3 


H \N RADIANS 83 1N BUFFY 4 30 

7 *y IN RADIANS BB IN BUFFY 4 31 ¢ FIXED 
Yr IN RADIANS 63 IN BUFFY +32 
' SIN H BO IN BUFFY + 24 
‘ cos H BO IN GUFFY +25 
SIN % BO IN BFFY + 26 

5 FIED 
COS ky BO IN BUFFY + 27 
Lene Nes AC SIN Yr BO IN BUFFY +28 
COS Y, Bo IN BUFFY + 29 


[RAW + 7 —XR2]———* MQ 


—(ECNY + 2.) KR 


PACK THE TWO WORDS 
REPRESENTING 1 ANGLE 
: INTO ONE WORD. IN 
RADIANS —— RESULT IN 
AC (FIXED) 83 


(eens 4 i 


—— 


\F ERROR 
TRANSFER TO CDALR 


PACE AS 


AQ——» [BUFFY + 33- *R1D 
—(ECNY + 5)———— > KXR4- 


ECNY + 6 


| COMPUTE SIN € COS 
SIN IN AC BO : 
cos IN MQ at FIRED SIN ¢ TRANSFEREO To BUFFY + 20 a 


cos + BUFFY + 21/k 
ECNY + 6 SIN > BUFFY +22 4 
0S > BUFFY +23 


~ 
AC——>L BUFFY + 30 - XR2] iL 
CBUFFY + &~ XRZ}-————— AT 


MQ— [BUFFY +31 - XR2) SIN ¢ [N'QUFFY +20" 


AC————> [BUF FY. + 24 - xR2) cos = GUFFY +21 |Z 

<¥RiST> (N9) ‘ SIN» BUFFY +22 « 

Ges) <Kez010> CoS BUFFY +23] 3 

XR2~ 2—HXKR2 G SIN H BUFFY +24] 0 

Cos H BUFFY +25\ 4 

XR = I-XRI PARES PRRE | ANS SIN X; BUFFY +26 [= 

COS ky BUFFY + 27 
. (5) KRe) ate SINY,  @uFFY + 28 |2 
EMF'SU —— [cos y+ gurry + 29) 2 

(49) (BUFFY +30 ~ XR2J———PAC 
PoOGl NOTATION 


—(EFLD ++) ——>KR4 Wy IN TEMP 
aaa Miz IN TEMP +1 


CLOAT Wig IN TEMP 4 2. 
Mar IM TEMP + 3 
bis : S 
FLOATS THE ARGUMENT IN’ MP TRE CHARACTERISTIC ties es unhd 
THE (AC), RESULTS 1M TRE(A) ag Ms TENE 


LOATING 


Wa, IN TEMP + © 
Vig. IN TEMP + 7 
Was IN TEMP +8 
PAGE AZ 


MFEST 


-SIN COS D—*TEMP+] 


COS ¢ COS R—*TEMP + 2. COS H COS Ye->TEMPT 12 


-SIN NN TEMP +0 


cos B® ————— TEMP + 3 


Oo ——————— TEPP + 6 


SIN H CoS ¥e—>TEM? +9 


=SIN Yy————— TEMP + 15 


<SIN Ko TEMP § 16 


COS @ SIN R—STENP+ 5 


—SIN $ SIN A—STEMP + 4 


(I SIN’Y, — SIN", J—eAC 


—CHFEST + 39 )————» XRF 


a, 


E 
.Cserr 


TAKES THE FLOATING ARGUMENT 
IN THE (AC) AND DETERMINES 


FES : ‘Ws — 
MFEST+41 THE ae THE RESULTS IF THE ARGUMENT 13 CDALR 
ARE IN THE AG IN FLOATING 
(1= SIN'Y, = SIN*X,)2 TEMP! 
. (Popce Notation 1S USED FOR CONVENIENCE) 
———— TEM, 
DOPE NerATION 
Wa (N TEMP +4 
Wa, —————+TEMP + 14 Wi IN TEMP +10 
Mis IN| TEMP + 11 
Wis Tene + Way IN TEMP #12 
sae eae eee 
Mgr IN TEHP + 15 
Mg, (N TEHP RIG 
May IN TEMP + i7 ) 
MULTIPLIES 2& (343) 
-- MATRICES LOCATED - cee ae 
IN TEMP (o-8) CW] anot i. ik Rite a 
TEMP (9-17) CW] To ad 
EK 
GIVE CW) Cw] = CM] tN Ma (N TENE + 20 
a TEMP (18-26) VIA Rows Ma IN TEMP + 21 
— ALL IN FLOATING Hn IN TEMP + 22 FLOATING 
TEMP - —. 
COSHE # S's XRe SAS — NO ERROR RETURN Mis IN TEHP 4 23 
- Ms, IN TEMP +24 
AC——*C BUFFY + 17- XR2 y 
tips tH o-Ps 
Ma3 IN| TEMP + 26 
23> (ves) | R21 Pare 
4 BODGE NOTATION 
My TRANSFERED To BUFFY+8 
(Ne) He BUFFY +49 
Ms BUFFY +10 
4——>XR2) Hy BUFFY + 11 
Mat QUFFY 412 
ERE SU He BUFTY + 1g, ) FLOATING 
UFFY + 8 - XR2Z]—A 
cB 8 - XR2J c Hy BUFFY + 14 
- M52 GUFFY + 15¢ 
AC——* CTEMP + 4 ~ KR2] Ms BUFFY 4 Je 
<r (es) XRZ—I—PRRZ 
SIN ® TRANSFERED TO TEMP 
oO EMP 
é©) cos 4 TEMP + | eke 
SIN W TEMP + 2 80 
SIN WR TEMP 4 3 


BUFFY 4 3——--—— A 


(hh TRANSFERED To TEMP +4, 


AC ———— TEMP + 4 FIXED, B25 } 
—(ERESU + 5 )———> ra 


COS ¢ Cos R— TEMP + 9] BO 


Cos¢ SIN N——-—>TEHP+10} BO 
(t~e* SIN* d }—@rac HQ} BO 


—(RESEC + 13)——— > XR4 


PAGE AS 


AT 


TAKES A DOUBLE PRECISION ERROR RETURN 
ARGUMENT IN AC & MQ ~ OBTAINS To 
FIXES SQUARE ROOT GO — RESULT RESULTING RON 
IN AG A (=) ARGUMENT IN 
(AC) Rr BY O 


aaiaiataienaietataeten 


(( 1-2 sintgy? go ) 


SPHER ——> AC. (A 625) 
AG = TEMP + 8——PMQ, AC 
A 
(aa Sin= py Ie 825) 


TEMP + 4——P AC 


AC + COMMON ———— AC 


: 
| 
| 
| 
| 
! 
| 
| 
\ 
| 
{ 
I 
| 
t 
f 
if 
t 
I 


Ac——_———— ION h A Bz 
a COMMON + | ( *Tcetemigik) 


KIN TEMP +5 \ 
Z IN TEMP+7 


YIN TEMP + 6 erie] 
B25 


vi GVFFY + 18 
Zz BUFFY + 149 


FUED 


X TRANSFERED To BUFFY +17 
B25, 


KR2 — | —PRKR2. 


SEE CONN I 
NEXT PAGE 


(BUFFY + 20 - KRZ]—* Ac 


AC ————> [ESDATA —XR1] } 


PAGE AZ 


ESDA = 20( NR—-ENULL +1) 


NR IN (ESDATA = ESO0A), (INT) 
TYPE " {(ESDATA- ESDA), (320) 


[exste+ \—EXST¢ ¢ n ESDATA - (ESDA~ 1) (RADIANS, FIXED, B3) 
® Dh CE SDATA — (ESDA - 2) (RADIANS, FIXED, 83) 
h u ESDATA - (ESDA-3) (FIXED, 825) 
‘ SIN % ESDATA - (ESDA-4] CFIXED, BO) 
: GOS$ »  ESDATA~ (ESBA-5) (FIXED, BO) 
SIND "  ESDATA- (ESDA-6) (FIXED, Bo) 
CoSR" ESDATA—- (ESDA- 7) (FIXED, BO) 
M, 9% ESDATA ~ (ESOA + 8) (FLOATING) 
Ma" ESDATA ~ ([ESDA- 4) (FLOATING) 
Ms " ESOATA - [ESDA - 10) [FLOATING 
M, ™* ESDATA ~ (ESDA- 11) (FLOATING) 


Miz § ESOATA- (ESDA~ 12) (FLOATING) 
Mi « CSDATA- (ESDA-13) (FLOATING) 
Mz. 8 ESOATA — (ESDA - 14) (FLOATING) 
ESDATA - LESDA - 15) (FLOATING) 
ESDATA ~ (ESDA- 16) (FLOATING) 
ESDATA ~ (ESDA-17) (FIXED, B25) 
ESDATA ~ (ESDA- 18) (FIXED, B25) 
ESDATA ~ CESPA - 19) (FIXED, B25) 


(TYPE IN 
TEMP +1) 


PHOTO NO. TYPE (RADIANS) A RADIANS) hh 


— PRMFE ——————— XRA 


NE d 
% Mu Mia Mos yY Mi Mie Mas Zz Ms, Ms: Ys 


[ : <Kei PP >—fho) 
| 


YES 


KR - 1 ————— xn 


(5) a> 
© 


: (cunar Pace as ) 


(RAW +2=NO. OF FIRST PHOTO, OF CONJUNCTION PT.) 


| AC —— >(BUFFY + 40 - KR4] 


TYPE IN GUFFY, (Bcd) 


; NR. IN BUFFY, oo 
NR—— BUFFY, 


TYPE——— BUFFY 
(RAW# CONJUNCTION PT. No.j 


RAW———> (BUF FY¥4 (I), (CONJUNCTION PT, No. (N (BUFFY +115 (inti) 


TRAM + 2] + AC-——+e AC 


AC BUFFY + 11 
—(GCARD + 12)———>KR4 | 


ORIGINAL PATA 


RAW + & 

> DEGREES, MIN., SEC, SEC/ 0, gay 7 
o. fey RAW +8 

> x Ms OM RAW + 9 


RAW +10 


h FEET, FEET | \000 RAW +11 


EINAL. 
@ IN BVFFY + 1 CRADIANS) a 
€ 
RIN BUFFY 42 (RAdIANS}s FIXED 85 
h IN BUFEY+3 (FIXED) 825 


SING IN BUFFY +4 
Cosg IN BUFFY + 5 


SIND IN BUFFY + © 
Cos DIN BUFFY + 7 


FIXED, OO 


(2i=a) (TEST FoR TYPE A) 


GOES TO CART) 


ONLY IF 
$ 2, 0R hh ARE 
Nor KNOWN. 


1F TYPE A, ALL 
r VALUES MUST BE IXNOWN — 
CHECKS THIS CRITERIA — 
1F ANY ORE 1S (-O) 

GO TO CDALR 


© 


PAGE AZ 


Gs) 


A SIN & TRANSFERED To TEHP 


CauFFY + @-XR2]——*MaQ cos 4 " TEMP 41 


SIN WN " TEMP 4 2 


. 


Cos ® " 


\XED Bo 


4 
iad 
4 
> 
+ 
w 
F 


Crxed , 625] | 


xX IN TEMP + 5 
YR TEMP + 6 f Fixen B25 
Z IN TEMP + 7 


Ky 


Ba 


TRANSFERED To BUFFY+8 
" « BUFFY+ 9 
" * BUFFY + \o} 


Fixed 


| 
| 
| 
i) 
| 
| 
| 
| 
| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| (Ch TRANSFERED Yo TEMP 44 
I 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
{ 
| 
I 
I 
| 
| 
| 
| 
{ 
I 


SFE PAGES AZEB 


uses GSD 


FORMS IMAGE 
IN QUFFER (0, 1,2,...) 
AND THEN 


| ———— CLH] (ed) 
2-5 —— NR CUNT) 
© ———+ TYPE (Bcd) 
7-13 ——P RAW (INT) 
13 - 17—-+ RAW | INT) 
1Q- 24—eRAW + 2 (INT) 
26 - 28—rFRAN +3 {INT) 
29 ~ 35—RAW + + INT) 
. 37 -39-—rRAW4 5 (iNT) 
» 40 -46—+ RAW +6 CINT) 
48 ~ BO—eRAWE 7 UINT) 
. S1-58—>RAW+ & Uint) 
+ 60 = G2——eRAW + 9 CNT) 
63 ~G8—+RAW + lo CENT) 
70 ~ 72——#RAW+ 1! (UNTl 


GCARI + | 


GCALR 


(TEST FOR STRIP 1) 


PAGE A3 


Ch. 7 - 1 7———— TEMP + 10 HFLOATING } 
_ CL. 1& - 28—*TENP + 11 (FLOATING) 
CL. 29 - 39-——TEMP + 12 (FLOATING) 
CL. 40 - 50 ——TEMP + 13 (FLOATING) 
Cu. 5! - 62 —TEMP + 14 (FLOATING) 
CL, 63 ~72——*TEMP + [5 (FLOATING) 


COALR 
PAGE A3 


(Focal, FROM "J" CARD 
1S tN FLOATING ) 


(TEST FoR x=-0} 


{x in reue 
You TEMP 1 f rLoaTING = (3) 
-f IN Temp + 2 
SINCE $ 1S READ 
Was (~~) 


CrEMP + 17 ~ XR2] ———#Ac. 


| OBTAINS THE DIRECTIONAL USES Cart 
COSINES OF THE [MAGE TO Dopae 
TEST Fo« CAMERA WITH NQTATI ON 
( KY IN COMMON | (ete yee sty an rene +4 ane 
\ 


x , ois 
faa] IN TEM? +5 anhK 


Y 
leer waatie| IN TEMP + © ancy 


Y=O 
Y2 IN COHHON + 
4 (N COMMON + 


ENCOUNTER OF ! 


X=-0 t¥=-0 + 
(auams) Lean le Peageyie| WW TEMPS 7 +8n3% 


REST OF CaRd 
{S BLANK. 


GWD +4 


NR, AT START=0 

AT END = NO. OF PROTOS 
WITH A COHHON G.%, THIS 
STRIP (1) 


BUFFY +15} IMAGE On 1 


TRAWSFERED TO BUFFY; 14) COMMON FoR 
BUFFY 416) PHoTo of STRIP | | 


GUFFY+164¥ IMAGE OW 2% 


BUFFY +17) Comton FOR 
BUF EY S19} Photo oF STRIP I 


FLOATING 


BUFFY +21} 1HAce on 3% 


BUFFY “| FOR CoM on 
BUFFY +22) PHOTO OF STAI? | 


cahesientanentatententiaaiententententoetetetn | 


(srace 1) 


(BUFFY + 12\, = NO. OF FIRST PHOTO OF THs SET 


(rem +12), = NO. oF PHOTOS ENVOLYEO IR THIS SET 
STR 1), 


LIF TYPE WAS 1) 
(WILL THER READ EITHER 
TYPE 2 OR NEXT SET) 


CENT] 
CL. 18-24 RAW+2 CIN] 
CL. 26-28 RAW43 CNT} 
CL. 29-35 RAW +4 LINT) 
CL. 37-39 RAW +S (INT) 
CL. 40 -46 RAW46 “CINT) 
CL 48-59 RAW+7 CENT) 
CL. 5! -58 RAW+8  CINT) 
CL 60-62. RAW+9  UNT) 
nti 


GCAR2+! 


= No. OF PROTOS 


ENVOLVED His SET 
é pu (STRIP 2) 


(BUFFY + (3), = NO. OF FIRST PHOTO 
‘ OF THIS SET (STRIP Al 


AG ———— BUFFY +13 


—(GQCS2.+ 1) —-———»KR4 


CRETN 


READS FIRST CARD oF 
ANEW G SET. 


SEE PAGE 2,3, € G3 
SAME FORMAT AS APPEARS 
ON THE LEFT SIDE OF THIS PR 


(1s TYPE 2) RENIENS Te GSE) 


TRANSFERS TO GWA) IF s) 
CARD WAS TYPE 2. 


RESuLTS 


TO nn re nt rr rn enn cre mn er mereen 


Snx® TRANSFERED To BUFFY +23 

any? * * BUFFY) 24 

eis tn +an3° x * BUFFY +25 
anx* « * BUFFY +2¢ 

any . “ BUFFY +27 

+ ana i * BUFFY 128 

ana “ » BUFFY 429 

any? : “ BUFFY 130 


any t * BUFFY 431 


(TYPE A FORNS No 6.D. BLOCKS) 


pa ees rd 


GWN Seo 
i{(T¥PE cl 


Bi gqrsie nee seh ose ee Sle 


( ENULL® “OF VERY EuRst) AC = NUHBER OF PHOTOS BEFORE SET) 
EXPOSURE STATION 


fo ee ee 


a re nr nn en 


a NUMBER OF Ben) 
BEFORE SET 


(= "4+t] t 


Pree ne ne a ee 


DETERMINES THE 0.0 BLOCKS 
ASSOCIATED WITH THE EXPOSURE 
STATIONS INDICATED BY THE 
GROUND POINT. EXAHPLE ¢ 


XR4—~( COMMON + 5)> 


t AC— EXSTN + |)—euc 
I THE FIRST EXPOSURE STATION, BEING 
1E3 THE OD BLOCKS 6-5-3] 
tWoUuLo BE PERTINENT, 

1 INTo EAC PERTINENT OD8, A ONE 
1 WO 1S AGDED (EACH TIME IT 15: [Cecormon+ n- EXSTN]~Ac |: 
PERTINENT) INTO pe ae 

MATDEX ~ (0.0. 8.) 


Im Ax Of8 
Q) «tev THE FINAL VALE 1S. THE NUMBER OF 


GROUNS PORTIS WHICH WILL PUT VALUES 
INTO THAT OD B. 


' 
5 


Se ee 


Bog me i ee ern ow wre ee eee oe 


\ 
; 
i 
1 
J 
L 


bmi ae aews Caer eS a Se es Sad 


2 p- ee 


@ 
© 
Cee 


@ 
9) 


138 | {FOR EACH PAIR OF 1 
: 1 | PHOTOS OTHER THAN] | 
\ ' ATYPE*A"}) A 17 1 
\ ; | tS AODED To A : 
f , \MATDEX | 
1 ; ! 
| \ H 
| GwQ Guz t 
' Y PERFO SAME H 
' / RMS SAME 1 
! + FUNCTION AS PREVIOUS H 
\ ROUTINE, BUT Now FoR 4 
1 { BLOCK (PHOTOGRAM- | 
i | METRICALLY SPEAKING) : 

] t 

{ \ ! 
' 

! ! ! 
! 1} MAX, No. OF O08 i 
( | (NON ZERO] IN ANY t 
i | ONE Row OF THE | 
| NORMAL MATRIK= 4 | 
i | FORA NAX TOTAL | 
1 1 oF (NON zeRO]} CDS 
. | | OF { 
t j (96% 4434241) = 390 ; 
| ! ! 
' 

i ’ t 
i ! 
i] 1 
i) 

! \ 
| ! 
t { 
i XR — 1-—XR ' 
| 
: | 
! 

! | 
‘ i i 
! I 
‘ | 
1 ( 
i ( 
1 I 
| t 
1 ' 
i H 
' 

1 

| ! i 
! t 
i 1 
1 1 
1 { 
! i 
i] 1 
i ; 
t ' 
' i 
t i 
! t 
! i] 
' ' 
' 1 

« i) 
L 

L 

' 

i 

i 

! 

6 


XR] -t XR 


“| COMMON —AL 


b-~W— ——. -~- ~~~ ~4-- — + 


WEIGHT ROUTINE f 


(TYPE IN TEMP +1) 


| 
(NR IN TEMP) 


‘ BUFFY + l2—>MQ 


! MQ—* TEM Pr (NUMBER OF PHOTOS ENVOLVED THIS PT. STRIP ft) 


AIT 


COPIES ONTO 
TAPE 147 

@ BUFFY (0,12, To 37) 
@ CHECK SUM FROM THE 
CAD INSTRUCTION 


BELAY UNTIL 
MQ \S FREE 


' 
GPWT+ 3 


PAGE A3 


~(GWZ +1@) —-———+ KR4 


PKEDIT 


Ry 


(ets ape Meae) NR OF THE FIRST 


ON — THIS, STRIP Ut) 


6 
+ Ge 


BUFFY, 


' BUFFY, 


GUFFY +1 
BUFFY + 2 
BUFFY +3 
BUFFY + 4 
BUFFY +5 
BUFFY + 6 
BUFFY +7 
BUFFY+8 
GUFFN + 9 
BUFFY +10 
BUFFY +1, 
BUFFY +11, 
BUFFN +12, 
BUFFY +12, 
BUFFN +135 
BUFFY +13, 
BUFFY + 14 
BUFFY + 15 
BUFFY + 16 
BUFEN + 17 
BUFFY + 18 
BUFFY + 19 
BUFFY + 20 
BUFFY +21 
BUFFY +22 
QUFFEY. 4 23 
BUFFY + 24 
BUFFY + 25 
BUFFY + 26 
BUFFY +27 
BUFFY +28 
BUFFY + 29 
GUFFY + 30 
BUFFY + 31 
BUFFN + 32 
BUFFY + 33 
BUFFY +34 
BUFFY +35 
BUFFY +36 
BUFFY +37 


Le CC 


LO SC PCC) ee 


aah Bay" 


aax * Aay* 


GROUND PT. NR 


TYPE 

¢ IN RADIANS 
® IN RADIANS 
h in FEET 
SIN > 

cos ¢ 

SIN 

COs ® 

Rx 

Ry 

Rz 
CONJUNCTION PT NUMBER 
QJ 


NO. PHOTOS THIS SET- STRIP | 


NO, OF FIRST PHOTO THIS Set (STRIP 1) 
No. PHoreos THIS SET~ STRIP 2 
No. OF FIRST PHOTO THIS SET (STRIP 2} 


EXPOSURE STATION 


. . xt 
ary thy °F 
Ci) 


NR. OF FIRST EXPosuR! 


tiga IHAGE: ON~ . 
STA’ one THIS SET 


4 ran 


4, 8, 
. ay +33 at 
+4 a3* 


CJ = NO, OF FIRST PHOTO OF CONJUNCTION PT. 


(CONJUNCTION 


PT. +} i¢e i 


(INT) 
(BCD) 
(FIXED, 83) 
(FIXED, 3) 
(FIXED, 825) 
(FIXED, BO} 
(FIXED 80) 
(FIKEO , 60) 
(FIXED, 80) 
(F1XEO, 825) 
(Fi KED, B25) 
(FIXED, 625) 
CINT) 

(INT) 
CINT) 
CENT) 
\INT) 
(iNT) 
(FLOATING | 
(FLOATING) 
(FLOATING) 
(FLOATING | 
(FLOATING) 
(FLOATING) 
(FLOATING) 
(FLOATING) 
CFLOATING\ 
(FLOAVING) 
(FLOATING) 
(FLOATING) 
CFLOATING) 
(FLOATING) 
(FLOATING) 
LFLOATING] 
CFLOATING) 
(FLOATING } 
(INT) 
CINT] 
CINT) 
CINT) 
CUNT} 
CINT) 


EXAMPLE, FOR 


NOTATION INSIDE 1S FOR 
MATDEX ADDRESSING 


je Novel 
Marpex ~ [N-g ++ (J) 7] 


Jt 


M2 MATDEX 


MATOEX - | TO MATDEX= 4950 Come IN ) 
AS ZERO IF NOT RELAVENT To PROBLEM 


( exist WITH SiiccessiVe JUMPS IN } 
VALUES OF 36 


EXAMPLE assume MATOEX (13, 12,11, 
9,8, 7,5, 4,2) CONTAIN ZEROS, THEN 


36 
° 
7 


AC + TEMP—*TEMP 


MATPEXK ~ | 
-2 
-3 
= 4, 
“5 
-~6 
7 
-8 
“9 
-10 
“tt 
~12 
-I3 = 
-14 
“18 


COMMON 


one 


a 
co} 
e 


‘ 
o 


AC g—>LMATOEX~X RZ] 


XR2—( COMMON +1) y 


003 


q 
oO 


180 
216 
(COMNON +1),= 15 
TEMP = 1ao 


4 


XRA+ (——> KRZ 


(TMATDEX~ j J, = MULTIPLES OF 36 (ONLY FOR PERTINENT OD8) 
- PROVIDES A BOOKING SYSTEM, FOR STORING 


THE BLOCKS - GOES BACKWARDS. 


NUMBER OF GROUND PTS, CONTRIBUTING 
TOTHIS O06 


(MATDEX -j], 


THE NORMAL MATRIX WILL BE GN x GN SIZE AND WILL CONTAIN 
N* @x @ BLOCKS, THE BASE 1S ft BLOCK PER PHOTO PLUS tH] 
| BLOCK FOR EACH POSSIBLE PAIR, NOW THERE ARE NIN~1) 
ARL———— > REGA POSSIBLE PAIRS OF PHOTYS (OR, THINK OF THEN AS OF F- 
DIAGONAL BLOCKS), SINCE THE NORMAL MATRIX 13 SYMMETRICAL , 
ONE NEEDS ONLY TO WORRY ABOUT THE N- DIATINGT BLocKks 
a 
AND LN=1) OFF-DIAGONAL BLOCKS. FOR THIS PROGRAM 
Nuax = 100  NON-1) 2 4950 : 


(R= N(N-1) [Now z<80}) 
(= Se N+ 30Q)=(NAK, SIZE THIS Joe) 


AC + COMMON —@AC 


VECDEX» = @N 


VECDEX, = 36N+436Q 
~— = MATDEX, = ON UPPER LEFY 
. DEMAX ——>MQ DEMAX = 17640, Manuey case 40ie oe ani 


OF NON ZERO 
O08 IN MAJOR : 
Soa (NECDEX = Ciys G(N-p +t) ) (= ROW) | MATAIX— RUNS 
w CO 

HALT & ANECOEK - U], = GIN-q+l) /(= COL} sie - a 
PROCEED TO LAST 008 
(Mere <1) fe 
VECDEC~ 
(1,2,...@) 


MATRIX Too BiG’ 


(C ———> VECDEX = 36(N+Q} 
, AC y————» MATDEX 
EXSTN —Ac =I(NI. 
1 “aa 
(Aes Exstn}—eac =(6N) ASSUME O06 
15, 14,10, -9,-©, 
-3,-3,-2 1 ARE 
= 6} 1,2, 
(eM NON ZERO 
EXAMPLE FOR 
MATDEX -15, 
NECDEK~} = 36, 
AC——*COMMON +3 | (ON= CONNON+3,) 30, 


FOR MATDEX - 6 
VECDEK~5= 24, 
1B, 


ON 


= NUMBER OF 


: rrancrer | 


ABE AID 
(TOO 'NANY VECDEX'S} us 
; 4S YECOV HALT & 
PROCEED 


© = 
(es) 


Ri) 389 


7 ASSIGNS YALWES S 
TO VECDEX- & Fi 
ONLY IF | XRt+I—exet | 
MATOEX-j 1S 
NON ZERO O—>[LYECDEX - XRT 
| 


ZERO NEXT VECDEX ‘ 
{LOCATION AFTER LAST : 
PERTINENT VEC DEK | 
LOCATION 

\ 


XR2——PAC, 


AC + (COMMON +3\-—AC - 


KRI+ p> XRI 
AC——+(YECDEX-—KRIJ 
@ E,) 


A2zO0 


WRITE ON TAPE 
VECDEX (-390 To 0) | 147 
MATOEX (-4950 To O)] 146 


~ (VEXW R+ 3) XR4 


( VExwr+e ) EXWR+6 


VEXWR+6 
~ IVEXWR+ @}—PKR4F 


VECON + 2 


vecov+ 2 ) 


HALT 4 TRANSFER 
TO 00000 


REG ——> XR4 


SCARD + 1 


WRITE EOF 146 


BACKSPACE OVER EOF, MATDIX, SEGMENT 2 


PRESEG 2 


I WRITE EOF - 147 


ee. 
€ eee 


SENSE Urs. 
t-4 TURNED OFF 


SENSE LT. 
*2 TURNED ON 


MéLeR 
CVvECT (~18241 TO Oo). 
CLEARED TO O 


EXPDEX (OTo+3l | 
CLEARED TO O i 


— 
Ac '® 


ROW 
AC——+([MAP +7 - XR2] a 
: SIN 6 
cos $ 
<KR2 > (No) SIN 
COS KR 


ESMY2. 
3——— XRZ 


TESDATA +11- xR] —P ae 


AC——[REs +3 ~ XR2] 


s ges 
~~ = 
| 


YW) 


{AC} RRS |: (TYPE INTO XR4) 


FEET 


AQ > EXPDEX (NR wro EXPDEK), (NUMBER OF LAST PHOTO IN Joe) 


ESMyi 
[LESDATA +1~XR(]—*Ac @ IN RADIANS TRANSFERED To MAP (FIXED, 83) 


MAPH | (FIXED, 63] 
MAPs 2 (FIXED, 825) 


MAPs 3 (Fixed, 80} 
MAP+ 4 (Fixed, BO} 
MAP+S (FIAEQ 601 
MAP+6 (FIXED BO) 


te NEN HO 


IN FEET TRANSFERRED To RES (FIXEO,B 25) 
RES +! (FIXED,B25) 
RES +2 (FIED, 625) 


KR4 ~1-———»XR4 


ESTYA +1 - XR4 


: 


© @g @ ; \ 


CHG) 4g CARI) CUAR2)  COKRAS 


PAGE Aas 
le ; 


PAGE A2S 


( RI beatae ESTYH 


FOR NEXT STATION 
KRI-12— KR 


ALL STATIONS ee) 
AND OPERATE UPON 


LPAGE A Zl) 


ESTYC +2 }4-—-—-— 


CPAGE A 26) (PAGE A2G) 


ESTYCt] #-———— 
(PAGE A 30) -(ESTYC +1 + x4 (PAGE AZO) 


( PAGE A3}) 
(PAGE ALG} 
ESTY6+5 | 
(PAGE A34) | 
pies | 
a | 
t 
{ 
; 
| | 
i 
y 
} 
j 
(PAGE A32) 
(PAGE AZe) 


ESTYE +3 


(PAGE Az3 } 


(PAGE A2e) - ESTYG————_®R4 


Gene) 
~CESTYG + 1\ PARA 


ESTYG t2 


(PAGE Ate) 


ESTYG+ | 


Eqii (PAGE A 39) (PAGE A230} 


ESTNG +2. 


-(ESTYG +2) Ra . OBQ8T ) Pace AZu) 


f 
PAGE AX3) 
(PAGE A2e} 
oo ESTYH +1 
Rix TRANSFERED TO COMMON +7 
L Rey. ” “ COMMON +& } FIKED, 825 
Rine ” « COMMON + 9 
(PAGE 35) (COMPUTER SIN $) ' 
SUMMARY, 
TYPE KNOWNS EQs. 
A oan h 8,9, 10 
B oaRh Wy 2,83 
(UNEQUAL IN 
QUALITY) 
PAGE 
MTAGE- AO ra on WA 
D ah 120,13 ; 
i & 4 124 ‘ 
F Ah WL, CPAXYZ) 13 : 
(ESTYH + 10} —» XR4 (PAGE A26) . a ul 
scene a H h (PHKY2Z) 13 


ESTYH +11 je -————{ ESTYH +1) ) 


a ceere CPAGE A23) 


TYPE A 
@, A, ARE KNOWN, 
USES EQUATIONS 8,9, 10 


C8] dRax = 0 
9] dRay = 0 
cio] dRaz =O 


- ESTYA——— ar 


(CRQck (O 1.24) set to © \ 


EQUATIONS GF € 10 GO THRY THE 
SAME ROUTINE AS Eq, @ EXCEPT FOR: 


C8] ceqer+3 =1 

OTHER 
C9] c&éqcr+4= eee ee 
CiOl CEacr +5 = a 


RETURN, AFTER CIO] TO ( CEQFE 


(PAGE A23) 


XR4——— REGS. 


—(CEQST + 1) ——®XR4 


“ 
DUMMY C.E. WEIGHT FORMER 


XRA— > DERE CURRENT COEFFICIENTS ARE IN CEQSF (2 ro 24) 


co 


KR2 —-—+ NEB. 


ALT 


(CEacr + 24 ~ XRIJ- RAS 


Ac F/tscaL——>MQ (reenn (IESE) = 1.) 


ee (on) ~(WSALT +4)——=XRA 
& 


PAGE AZ3 


M@Q—>GEQCF +24~ KRI} 


DIVIDES «AT COEFFICIENTS 
No BY SCALE FACTOR TSCAL ~ 
dR COEFF, NOT TOUCHED. 


NES 


Ly) 


(«) 


(fie BIGGEST nesovore | 
VALUE OF COEFF. 
CEQCR +O TO CEQCF +23 


Ri = 1—=xRI 


Brace + 24 - XRiJ]—>mQ 


EQUATION & 

“CEQCF + (01,2) = 0 

CEQCF+ 3 = Vrecau (21) 
CEQCF + (4,5, 6-7" 7" 23,24)=0) 


DIVIOE (FLOATING) ALL COEFFICIENTS 
CERCF.4+O0 TO CEack+24 8Y 
|COEFF want 


PREOIT (THREE TINES) 


4 Woans 
COEFFS. OF COND, EQ CALLED FROM (4 REGC) PHOTOS ( EXPDEX+(01;2,3,0) 
(Ceacr+(o, 1, 2, 3 4 3 & 7% 8, 9) 


qceacr+ (10, NM, 12, 13, 14, 18 le, 17% (8, 1943 
(Ceacrk+ (20, 21, 22, 23, 24)) 


XR2—PREGBS 


PAGE Aze 


1 XR2—-—> DES =4 AT START 


(ExPD EX +4 -xR2]}—AC 


© /REGA—+XR\ 
REGB—=XR2 | 
AC-~—>COMMON| (= P) 
FORM 36P 
IN AG 


AC- MATOEK——*AC 


XRI—ACE (AT START = 24) 


AC p-G— AC 


GREER) 92 -- ! 
H \ 
| ! 
| | 
| —~ | 
)  [AIHPERR+1)—+xR4 Ff CEALR | 
AC o—MFMU | a 
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